Effects of asialo-erythropoietin on pain-related behavior and expression of phosphorylated-p38 map kinase and tumor necrosis factor-alpha induced by application of autologous nucleus pulposus on nerve root in rat.
this study was designed to examine the neuroprotective effects of asialo-erythropoietin (A-EPO) in a rat model of lumbar disc herniation. to investigate the effects of A-EPO on pain-related behavior, the expression of phosphorylated-p38 (p-p38) mitogen activated kinase, and the expression of tumor necrosis factor alpha (TNF-α) induced by nucleus pulposus (NP) application on the nerve root. erythropoietin (EPO) has neuroprotective effects in a variety of models of central and peripheral nerve injuries. However, EPO is a hematopoietic growth factor and can therefore cause significant side effects such as thicker blood and promotion of blood clotting. A-EPO is a neuroprotective derivative of EPO that is not hematopoietic. female Sprague-Dawley rats (n = 149) were used in this study. NP harvested from the tail was applied to the left L5 nerve root and the rats were then divided into four groups: NP + nontreatment group, no further treatment; NP + A-EPO group, 13.4 microg/kg A-EPO; NP + EPO group, 13.4 microg/kg EPO; and NP + vehicle group, received vehicle. The substances were administered subcutaneously 1 day before surgery and daily for 2 weeks. In the sham group of animals, the L5 nerve root was exposed and NP was not applied. Withdrawal thresholds were determined by the von-Frey test 28 days after surgery. The expressions of p-p38 and TNF-α were assessed by immunohistochemical and immunoblotting analysis. Data were analyzed by unpaired Student t test and Dunnett t test (significance level, P < 0.05). in the NP + nontreatment and NP + vehicle groups, withdrawal thresholds were decreased significantly for 28 days compared with the sham group (P < 0.05). In the NP + A-EPO group, the thresholds were significantly increased on day 28, and in the NP + EPO group, the thresholds were significantly increased on days 21 and 28 (P < 0.05) compared with the NP + nontreatment and NP + vehicle groups. The expression of p-p38 in the NP + A-EPO group was significantly lower than that in the NP + vehicle group on day 1 (P < 0.05). The expression of TNF in the NP + A-EPO and NP + EPO groups was significantly lower than that in the NP + vehicle group on days 1 and 7 (P < 0.05). A-EPO improved pain-related behavior and reduced the expression of p-p38 and TNF-α. The effect of A-EPO may be related to the inhibitory action of p-p38 and TNF-α in the dorsal root ganglion.